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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search and a key word search. The classification search was conducted on or 
around July 19, 2004 covering Classes 165 (subclass 80.3), 361 (subclasses 685, 687, 690, 
and 695), 454 (subclass 184), and 71 1 (subclass 1 14), by a professional search firm, Lacasse 
& Associates, LLC. The key word search was performed on the USPTO full-text database 
including published U.S. patent applications. The inventors further provided seven 
references considered most closely related to the subject matter of the present application (see 
references #6 to #12 below), which were cited in the Information Disclosure Statement filed 
with the application on November 12, 2003. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 6,373,696 Bl; 

(2) U.S. Patent No. 6,754,082 Bl ; 

(3) U.S. Patent Publication No. 2002/0015287 Al; 

(4) U.S. Patent No. 5,880,955; 

(5) U.S. Patent No. 6,490,123 Bl; 

(6) Japanese Patent Publication No. JP 1 1-220680; 

(7) Japanese Patent Publication No. JP 1 1-238375; 

(8) Japanese Patent Publication No. JP 2000-082887; 

(9) Japanese Patent Publication No. JP 2001-3 12884; 

(10) Japanese Patent Publication No. JP 2001-332078; 

(1 1) Japanese Patent Publication No. JP 2002-124075; and 

(12) Japanese Patent Publication No. JP 08-124375. 
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(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to a disk module and a disk array apparatus 
with improved cooling of the apparatus. 

Independent claim 1 recites a disk array apparatus, comprising a plurality of 
disk modules, in each of which a disk for recording information and a controller for 
controlling operation of the disk are accommodated in a cabinet having a plane; a plurality of 
disk boxes, each of which is configured by including an inlet ventilating surface and an 
exhaust ventilating surface arranged parallel to the inlet surface, and in each of which the 
plurality of disk modules are accommodated in line along a horizontal direction such that the 
planes are orthogonal to the inlet surfaces; a rack, in which a disk unit is formed by arranging 
two of the disk boxes along the horizontal direction such that the exhaust surfaces thereof 
face each other in parallel, and in which a plurality of the disk units are accommodated in a 
stacking manner along a vertical direction, and of which surfaces facing the inlet surfaces of 
the disk boxes are capable of ventilation; and an exhaust fan which is arranged in the rack 
and allows air to pass through the inlet and exhaust surfaces of the disk boxes and to flow 
through a draft passage formed parallel to the exhaust surfaces in the rack to an outside of the 
rack. A heat radiation member is provided on each of the planes of the disk modules. 

In the exemplary embodiment shown in Figs. 1 A-5, the heat radiation member 
is the thermal conductive sheet 23. 

B. Discussion of the References 

None of the following references disclose or suggest a disk array apparatus 
comprising a plurality of disk modules, in each of which a disk for recording information and 
a controller for controlling operation of the disk are accommodated in a cabinet having a 
plane; a plurality of disk boxes, each of which is configured by including an inlet ventilating 
surface and an exhaust ventilating surface arranged parallel to the inlet surface, and in each of 
which the plurality of disk modules are accommodated in line along a horizontal direction 
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such that the planes are orthogonal to the inlet surfaces; an exhaust fan that allows air to pass 
through the inlet and exhaust surfaces of the disk boxes and to flow through a draft passage 
formed parallel to the exhaust surfaces; and a heat radiation member provided on each of the 
planes of the disk modules. 

1. U.S. Patent No. 6373,696 Bl 

This reference discloses hard drive cooling using finned heat sink and 
thermally conductive interface pad. A housing structure has a stacked series of data storage 
devices, which may be supported with a heat dissipating carrier structure. The carrier 
structure functions to dissipate cooling air being flowed through the housing structure. The 
body has a thermally conductive heat sink portion positioned in the path of cooling air flow. 
The carrier 60 may include a pair of thermally conductive resilient heat transfer interface pad 
members 212 having horizontally elongated configurations. An operation fan 42 draws 
cooling air 44 inwardly through the front carrier fins 134 and along the supported disk drive, 
and inwardly through cage ventilation holes 40 along the disk drive 20 and carrier side wall 
cooling fins 1 16 to convectively dissipate disk drive operating heat from disk/drive carrier 
assembly 20, 60. See Figs. 1 and 10; column 1, line 65 to column 2, line 18; column 7, lines 
19-22; and column 10, lines 26-36. 

2. U.S. Patent No. 6.754.082 Bl 

This reference relates to an airflow generator which may generate an airflow 
in an air channel 28, thereby preventing a data storage system 10 from overheating. The 
airflow generator may be a suction fan mounted adjacent to the backend 24 of the tray 22. It 
generates an airflow flowing in an air channel 28 from the front end 23 to the back end 24. 
See Figs. 1 and 2; and column 3, lines 55-61. 

3. U.S. Patent Publication No. 2002/0015287 Al 

This reference discloses a cooling system and a method for a high density 
electronics enclosure. Panels of enclosure 100 may be comprised of a superior heat- 
conducting material. Hard drives 146 may preferably be mounted with a mounting surface 
156 in conductive contact with a heat exchanger 150. The heat exchanger 150 is preferably 
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made from a single piece of thermally conductive material. The heat exchanger 150 may 
include an array of vertical fins 152 on the exterior of the enclosure 100 for improving heat 
convection. An intake array of fans 120 may be configured to blow ambient air into the 
enclosure 100. The intake fan array 120 is preferably positioned in alignment with an 
exhaust fan array 130. See Figs. 1, 3, 4, and 5; and paragraphs [0030], [0034]-[0036], [0039], 
and [0040]. 

4. U.S. Patent No. 5,880,955 

This reference discloses a status display system for a storage device. As 
shown in Fig. 8, a disk array system has a plurality of disk array devices. The two disk array 
devices 40 and controller are arranged in a housing 41. Additionally, there may be provided 
a plurality of ventilation windows 43 for radiating heat generated from the plurality of disk 
drives. See column 12, lines 15-24. 

5. U.S. Patent No. 6,490,123 Bl 

This reference relates to a disk drive having 3.5 inch form factor housing and 
2.5 inch form factor disk media. Members for heat radiation may be arranged in the margin 
area of the magnetic disk drive. See column 3, lines 65-67. 

6. Japanese Patent Publication No. JP 1 1-220680 

This reference discloses a video and sound device in which reliability for the 
atmosphere and environment of the operation of a disk device can be improved, and 
simultaneously a noise level generated from a video acoustic device can be reduced. The 
device is provided with an electromagnetic shield case 30-3 mounted in a cabinet; disk device 
30-1 mounted through a viscoelastic member 30-4 on the electromagnetic shield case for 
operating the recording and reproduction of video data, voice data, and character data; picture 
processing circuit 30-2 fixed and stored higher position than the disk device in the electronic 
shield case for operating the compression processing and extension processing of the video 
data, voice data, and character data, and operating the recording and reproduction processing 
to the disk device; and transfer radiating means 30-5 having one edge mounted on the disk 
device, and having the other edge arranged outside the electromagnetic shield case. 
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7. Japanese Patent Publication No. JP 1 1-238375 

This reference relates to a radiator and a disk drive device for electronic 
equipment, and a way to easily stick a heat conduction sheet and to disassemble the heat 
conduction sheet together with a radiating member in the case of check or repair. Two 
adhesive tapes 11,12 having equal adhesive strength are stuck on both sides of a heat 
conduction sheet 7. The heat conduction sheet 7 is adhered within a small area on the surface 
of a heating element 6 such as IC by one adhesive tape 1 1 . When a lower cover 4 of the 
radiating member is assembled, the heat conduction sheet 7 is adhered over a large area on 
the inner side of that lower cover 4 by the other adhesive tape 12. 

8. Japanese Patent Publication No. JP 2000-082887 

This reference discloses a heat sink that is capable of absorbing vibrations 
keeping high in heat dissipating effect by a method wherein a heat transfer sheet is interposed 
between a heat releasing body and a heat sink, they are bound together with a binding means, 
and the heat transfer sheet is made to have a vibration absorbing function. A heat transfer 
sheet 20 is composed of two parts that correspond to a temperature distribution on the heat 
releasing surface 3 la of a hard disk drive device. The two parts are composed of a part that 
comes into contact with the comparative low-temperature part of the heat dissipating surface 
31a and is provided with a large number of through-holes 20a, and a part that comes into 
contact with the high-temperature part of the releasing surface 31a and its vicinity and is 
provided with through-holes 20a which are gradually lessened in number and area as they 
approach the high-temperature part. A heat sink, the heat transfer sheet 20, and a hard disk 
drive device are firmly bound together with a pressing plate 40 and screws 42. The high 
temperature part of the heat releasing surface 31a gets wider in contact area than the low- 
temperature part, so that the high-temperature part is capable of transferring more heat to the 
heat sink than the low-temperature part. Air present in the through-holes provided to the heat 
transfer sheet 20 serves to absorb the vibration energy of the hard disk drive mechanism, so 
that the heat sink is capable of absorbing vibrations keeping its heat dissipating properties 
high. 
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9. Japanese Patent Publication No. JP 2001-312884 

This reference discloses an information processor and a way to improve the 
heat radiation characteristics of a feed motor and reduce vibration during seeking. The 
information processor is provided with an optical head 4 movably provided on a chassis 1 to 
process information for an optical disk 2, a feed motor 14, a driving means for moving the 
optical head 4 along the optical disk 2 by the driving of the feed motor 14, a motor holder 21 
for holding the feed motor 14 on the chassis 1, and a heat radiating sheet material 23 for 
transmitting heat radiated from the feed motor 14 to the chassis 1. 

10. Japanese Patent Publication No. JP 2001-332078 

This reference discloses a way to solve the problem such that the possibility of 
lowering of performance, reliability, etc., of a head disk assembly (HAD) part caused by 
generation of heat from the inside of a device, is very high in the case of only integrating a 
disk controller and a magnetic disk device, although a disk array subsystem with a large 
capacity can be formed in a saved space by mounting the disk controller and the magnetic 
disk device in one frame. A magnetic disk controller and the magnetic disk device are 
mounted in one frame, and each part is cooled efficiently by high density assembly technique 
and high efficiency cooling structure. Thereby, the disk array subsystem of large storage 
capacity is realized in a saved floor area. 

11. Japanese Patent Publication No. JP 2002-124075 

This reference discloses a way to efficiently radiate heat from a laser driver IC 
53 having a large heating value, and to limit the temperature of the laser driver IC 53 to a 
guaranteed temperature or lower in a disk device 1 . The laser driver IC 53 and a movable 
casing 55 having the driver attached are connected by heat radiating members 81, 82. A 
guide bar 63 and an optical head feeding mechanism are made of materials having high heat 
conductivities. A heat conductive sheet 9 is fitted between a top plate 3 and a top cover 2. 
Heat from the laser driver IC 53 is transmitted to the movable casing 55 by the heat radiating 
members 81, 82, relieved through the guide bar 63 and the optical head feeding mechanism to 
a unit mechanical chassis 62, and thus the temperature of the laser driver IC 53 is efficiently 
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reduced. Therefore, a temperature in the device can be made uniform. Further, by fitting the 
heat conductive sheet between the top cover 2 and the top plate 3, heat in the device is 
efficiently relieved from the top plate 3. Thus, the internal temperature of the device is 
limited to an operation guaranteeing temperature, and the highly reliable disk device 1 is 
provided. 

12. Japanese Patent Publication No. JP 08-124375 

This reference discloses a way to prohibit an excess temperature rise by 
forming the front surfaces and rear surfaces of HDD boxes as openings and packaging the 
same HDD boxes packaged with fans to force cooling air to ascending currents by combining 
two units, upper and lower, as a pair. The rear surfaces and front surfaces of the HDD box 
units 6 are formed as the openings and force blasting structures, such as fans, are so adapted 
that the cooling air is forced to the upward currents through these openings. The units 6-1 to 
6-2 are packaged by making two units, upper and lower, of the units 6 as a pair. The units 6- 
1, 6-2 are combined as one set and another set of the units 6-3, 6-4 are installed by providing 
the rear surfaces with a spacing 7. Further, the units 6-5 to 6-8 are packaged in the upper 
parts of the units 6-1 to 6-4. After dust is removed from the cooling air 9-1 by a filter, the 
cooling air is guided to an air plate 8-1 to cool the parts packaged in the unit 6-1, and the 
cooling air flows out of the upper aperture. The outflow air 9-1 flows into the unit 6-2 and 
cools the unit 6-2. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 

Respectfully submitted, 
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(54) VIDEO AND SOUND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a video and 
sound device in which reliability for the atmosphere and 
environment of the operation of a disk device can be 
improved, and simultaneously a noise level generated 
from a video acoustic device can be reduced. 
SOLUTION: This device is provided with an 
electromagnetic shield case 30-3 mounted in a cabinet, 
disk device 30-1 mounted through a visco-elastic 
member 30-4 on the electromagnetic shield case for 
operating the recording and reproduction of video data, 
voice data, and character data, picture processing circuit 
30-2 fixed and stored higher position than the disk 
device in the electronic shield case for operating the 
compression processing and extension processing of the 
video data, voice data, and character data, and operating 
the recording and reproduction processing to the disk 
device, and transfer radiating means 30-5 whose one 
edge is mounted on the disk device, and whose other 
edge is arranged outside the electromagnetic shield 
case. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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[Claim(s)] 

[Claim 1] An image voice input means to receive image data, voice data, and an alphabetic data, 
An image output means to display an image from image data and to display a character from an 
alphabetic data, The voice output means, the aforementioned image voice input means, and the 
aforementioned image output means of outputting voice from voice data are stored. The cabinet 
which has cabinet anterior part, a chassis block, and a cabinet posterior part, It is attached in a 
shielding case through a viscoelasticity member, the electromagnetism attached in the 
aforementioned cabinet — a shielding case and the above — electromagnetism — The disk unit 
which performs record and reproduction of image data, voice data, and an alphabetic data. Fixed 
storing is carried out in the position higher than the aforementioned disk unit in a shielding case, 
the above — electromagnetism — The image-processing circuit which performs compression 
processing and extension processing of image data, voice data, and an alphabetic data, and 
performs record and regeneration to the aforementioned disk unit, and an end attaches in the 
aforementioned disk unit — having — the other end — the above — electromagnetism — the 
image sound equipment possessing the conduction thermolysis means arranged out of a shielding 
case 

[Claim 2] It is attached in a shielding case and the 1st case of the above through a 
viscoelasticity member, the electromagnetism characterized by providing the following — The 
disk unit which performs record and reproduction of image data, voice data, and an alphabetic 
data, The image-processing circuit which performs compression processing and extension 
processing of the image data stored in the 2nd case of the above, voice data, and an alphabetic 
data, and performs record and regeneration to the aforementioned disk unit, and an end attaches 
in the aforementioned disk unit — having — the other end — the above — electromagnetism — 
the image sound equipment possessing the conduction thermolysis means arranged out of a 
shielding case The 1st case attached in the cabinet which stores the voice output means, the 
aforementioned image voice input means, and the aforementioned image output means of 
outputting voice, from an image voice input means to receive image data, voice data, and an 
alphabetic data, an image output means to display an image from image data and to display a 
character from an alphabetic data, and voice data, and has cabinet anterior part, a chassis block, 
and a cabinet posterior part, and the aforementioned cabinet The 2nd case which was attached 
in the heat interception board attached in the 1st case of the above, and the aforementioned 
heat interception board, and was thermally separated from the 1st case of the above with the 
aforementioned heat interception board 

[Claim 3] the above — electromagnetism — the image sound equipment according to claim 1 
with which a shielding case has an inhalation-of-air exhaust hole for thermolysis on the whole 
surface 

[Claim 4] It is image sound equipment according to claim 2 with which the 1st case of the above 
has an inhalation-of-air exhaust hole for thermolysis only on the upper surface and the inferior 
surface of tongue, and the 2nd case of the above has an inhalation-of-air exhaust hole for 
thermolysis on the whole surface. 

[Claim 5] the above — electromagnetism — a shielding case — the aforementioned inhalation- 
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of-air exhaust hole — not closing — and the above — electromagnetism — the image sound 
equipment according to claim 1 to 4 which has the covering means which prevents foreign 
matter mixing into a shielding case 

[Claim 6] the aforementioned conduction thermolysis means — the other end — the above — 
electromagnetism — the image sound equipment according to claim 1 or 2 attached in the 
shielding case or the aforementioned cabinet 

[Claim 7] the inhalation of air by which the aforementioned cabinet was prepared in the position 
of the aforementioned disk unit where it corresponds just under substantially — the position 
which has a hole and the exhaust hole prepared in the position higher than the upper surface of 
the aforementioned disk unit, and corresponds on the aforementioned disk unit — inhalation of 
air — the image sound equipment according to claim 1 or 2 which does not have a hole 
[Claim 8] the inhalation of air by which the aforementioned cabinet was prepared in the position 
of the aforementioned disk unit where it corresponds just under substantially — a hole, the 
exhaust hole prepared in the position higher than the upper surface of the aforementioned disk 
unit, and the aforementioned inhalation of air — the air TWY which connects a hole and the 
aforementioned exhaust hole — having — the above — electromagnetism — the image sound 
equipment according to claim 1 or 2 with which the shielding case has been arranged in the 
aforementioned air TWY 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) of drawing 1 is the sectional side elevation of the image sound equipment in an 
example 1, and (b) of drawing 1 is the cross section showing the interior seen from the tooth 
back of the image sound equipment in an example 1. 

[Drawing 2] (a) of drawing 2 is the front view of the drive unit built in the image sound equipment 
of drawing 1 , and (b) of drawing 2 is the sectional side elevation of a drive unit 
[Drawing 3] Drawing 3 is drawing showing the relation between the ambient temperature of the 
magnetic-disk-unit circumference, and access time. 

[Drawing 4] (a) of drawing 4 is the sectional side elevation of the image sound equipment in an 
example 2, and (b) of drawing 4 is the cross section showing the interior seen from the tooth 
back of the image sound equipment in an example 2. 

[Drawing 5] (a) of drawing 5 is the sectional side elevation of the image sound equipment in an 
example 3, and (b) of drawing 5 is the cross section showing the interior seen from the tooth 
back of the image sound equipment in an example 3. 

[Drawing 6] (a) of drawing 6 is the front view which fractured a part of drive unit built in the 
image sound equipment of drawing 5 , and (b) of drawing 6 is the sectional side elevation of a 
drive unit 

[Drawing 7] Drawing 7 is the block diagram showing the composition of the image sound 
equipment in the conventional example 1. 

[Drawing 8] (a) of drawing 8 is the block diagram showing the composition of the image sound 
equipment in the conventional example 2, and (b) of drawing 8 is drawing showing a disk unit 
[Description of Notations] 
10 Image Voice Input Unit 
10-1 Tuner 

10-2 Record Processing Circuit 

20 Regeneration Unit 

20-1 Regeneration Circuit 

20-2 Image Circuit 

20-3 Voice Circuit 

20-4 Television Monitor 

20-5 Loudspeaker 

30 Drive Unit 

30-1 Magnetic Disk Unit 

30-2 Image-Processing Circuit 

30-3 Electromagnetism — Shielding Case 

30-4 Sound Deadener 

30-5 Heat Transfer Web Material 

40 Cabinet 

40-1 Cabinet Anterior Part 
40-2 Cabinet Posterior Part 
40-3 Chassis Block 
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40-4a inhalation of air — a hole 
40-4b Exhaust hole 



[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To extremely easily stick a 
heat conduction sheet and further to disassemble the 
heat conduction sheet together with a radiating member 
in the case of check or repair. 

SOLUTION: Two adhesive tapes 11 and 12 having the 
equal adhesive strength are stuck on both the sides of a 
heat conduction sheet 7, this heat conduction sheet 7 is 
adhered within a small area on the surface of a heating 
element 6 such as IC by one adhesive tape 1 1 and when 
a lower cover 4 of the radiating member is assembled, 
the heat conduction sheet 7 is adhered over a large area 
on the inner side of that lower cover 4 by the other 
adhesive tape 1 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heater element mounted in the circuit board It is the radiator material of wrap 
metal about the above-mentioned circuit board. The heat-conduction sheet which it adhered to 
the inside of the above-mentioned radiator material, and was contacted on the front face of the 
above-mentioned heater element It is the heat radiator and disk drive equipment of electronic 
equipment equipped with the above, and is characterized by constituting so that an adhesion 
means may be attached to both sides of the above-mentioned heat-conduction sheet, the 
above-mentioned heat-conduction sheet may be adhered to the front face of the above- 
mentioned heater element in the state where adhesion is small and the above-mentioned heat- 
conduction sheet may be made to adhere to the inside of radiator materia! in the state where 
adhesion is large, according to the assembly of the above-mentioned radiator material. 
[Claim 2] The heat radiator of the electronic equipment according to claim 1 characterized by 
generating the difference of the adhesion of the adhesion means attached to both sides of the 
above-mentioned heat-conduction sheet according to the difference of an adhesive-face 
product 

[Claim 3] The heat radiator of the electronic equipment according to claim 1 characterized by 
giving a difference to the adhesion of the adhesion means attached to both sides of the above- 
mentioned heat-conduction sheet itself. 

[Claim 4] Disk drive equipment characterized by constituting the above-mentioned radiator 
material from ** covering outside metal. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view and the side elevation which explain the 1st example of the 
difference of the adhesive-face product of the heat-conduction sheet in the gestalt of operation 
of the heat radiator of the electronic equipment which applied this invention to disk drive 
equipment in order of a process. 

[Drawing 2] It is the perspective diagram having expanded and shown the adhesion posture of a 
heat-conduction sheet over an exoergic means. 

[Drawing 3] They are the discharge ring of disk drive equipment, and the decomposition 
perspective diagram of the circuit board. 

[Drawing 4] It is the decomposition perspective diagram of the discharge ring of disk drive 
equipment. 

[Drawing 5] It is the perspective diagram of the whole disk drive equipment. 
[Drawing 6] It is a side elevation explaining the 2nd example of the difference of the adhesive- 
face product of a heat-conduction sheet 

[Drawing 7] It is a side elevation explaining the 3rd example of the difference of the adhesion of 
a heat-conduction sheet 

[Drawing 8] It is a side elevation explaining the 4th example of the difference of the adhesion of 
a heat-conduction sheet 
[Description of Notations] 

For the disk drive equipment whose 1 is an example of electronic equipment, the discharge ring 
(outside ** covering) whose 4 is an example of radiator material, and 5, as for heater elements, 
such as IC, and 7, a heat-conduction sheet and 1 1 and 12 are [ the circuit board and 6 ] 
adhesive tapes. 



[Translation done.] 
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(57)Abstract: ^ - W&% 

PROBLEM TO BE SOLVED: To realize a heat sink that 
is capable of absorbing vibrations keeping high in heat 
dissipating effect by a method wherein a heat transfer 
sheet is interposed between a heat releasing body and a 
heat sink, they are bound together with a binding means, 
and the heat transfer sheet is made to have a vibration 
absorbing function. 

SOLUTION: A heat transfer sheet 20 is composed of 
two parts that are corresponding to a temperature 
distribution on the heat releasing surface 31a of a hard 
disk drive device, where the two parts are composed of 
a part that comes into contact with the comparative 
low-temperature part of the heat dissipating surface 31a 
and is provided with a large number of through-holes 
20a and a part that comes into contact with the high- 
temperature part of the releasing surface 31a and its 
vicinity and is provided with through-holes 20a which are 
gradually lessened in number and area as they approach 
the high-temperature part. A heat sink, the heat transfer 
sheet 20, and a hard disk drive device are firmly bound together with a pressing plate 40 and 
screws 42. The high temperature part of the heat releasing surface 31a gets wider in contact 
area than the low-temperature part, so that the high- temperature part is capable of 
transferring more heat to the heat sink than the low- temperature part. Air present in through- 
holes provided to the heat transfer sheet 20 serves to absorb the vibration energy of the hard 
disk drive mechanism, so that the heat sink is capable of absorbing vibrations keeping its heat 
dissipating properties high. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat transfer sheet for heat sinks characterized by equipping the aforementioned 
heat transfer sheet with the absorption function part which absorbs vibration while making the 
heat transfer sheet intervene between a heating element and a heat sink and concluding the 
three aforementioned person with the conclusion means. 

[Claim 2] The aforementioned absorption function part is a heat transfer sheet for heat sinks 
according to claim 1 characterized by being the through hole formed in the aforementioned heat 
transfer sheet. 

[Claim 3] The aforementioned absorption function part is a heat transfer sheet for heat sinks 
according to claim 1 characterized by being the concave section formed in the aforementioned 
heat transfer sheet. 

[Claim 4] The aforementioned absorption function part is a heat transfer sheet for heat sinks 
according to claim 1 characterized by being the height formed in the aforementioned heat 
transfer sheet. 

[Claim 5] The heat transfer sheet for heat sinks according to claim 1 to 4 characterized by the 
thing of the aforementioned through hole, the concave section, or the height made for any two to 
be intermingled at least as the aforementioned absorption function part. 
[Claim 6] The heat transfer sheet for heat sinks according to claim 1 to 4 characterized by 
having arranged so that heat transfer of the aforementioned absorption function part may be 
efficiently carried out according to the exoergic temperature distribution of the aforementioned 
heating element. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram of the mounting structure to the heat 
sink of the heating element which applies the heat transfer sheet for the heat sinks of the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] The heat transfer sheet for the heat sinks of the gestalt of the 2nd operation of this 

invention is shown, (a) is a perspective diagram and (b) is a sectional side elevation. 

[Drawing 3] The heat transfer sheet for the heat sinks of the gestalt of the 3rd operation of this 

invention is shown, (a) is a perspective diagram and (b) is a sectional side elevation. 

[Drawing 4] It is the decomposition perspective diagram of the mounting structure to the heat 

sink of the conventional heating element. 

[Description of Notations] 

10 [ — A flat side, 11c/ — A screw hole, 20 / — A heat transfer sheet 20a / — A hole, 30 / - 
- Hard disk drive equipment, 31 / — The main part of hard disk drive equipment, 31a / — A 
heat sinking plane, 31b / — The elevated-temperature section, 40 / — A presser-foot board, 
42 / — Screw ] — A heat sink, 11a — A fin, 11b 



[Translation done.] 
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vibration during seeking. 
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an optical head 4 movably provided on a chassis 1 to 
process information for an optical disk 2, a feed motor 
14, a driving means for moving the optical head 4 along 
the optical disk 2 by the driving of the feed motor 1 4, a 
motor holder 21 for holding the feed motor 14 on the 
chassis 1, and a heat radiating sheet material 23 for 
transmitting heat radiated from the feed motor 14 to the 
chassis 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information processor characterized by to provide an information-processing 
means it is prepared free [ movement ] on a chassis and process information to an information- 
storage medium, the driving means to which it has a drive motor and the aforementioned 
information-processing means is moved along with an information-storage medium by the drive 
of this drive motor, the attachment component which holds the aforementioned drive motor on 
the aforementioned chassis, and the heat-conduction member which conducts the heat emitted 
from the aforementioned drive motor on the aforementioned chassis. 

[Claim 2] The information processor characterized by providing the following An information 
processing means for it to be prepared free [ movement ] on a chassis and to process 
information to an information -storage medium Driving means to which it has a drive motor and 
the aforementioned information processing means is moved along with an information -storage 
medium by the drive of this drive motor The attachment component which holds the 
aforementioned drive motor on the aforementioned chassis heat conduction which conducts the 
heat which intervenes between the aforementioned drive motor and the aforementioned chassis, 
and is emitted from the aforementioned drive motor on the aforementioned chassis — a member 

[Claim 3] The information processor characterized by providing the following An information 
processing means for it to be prepared free [ movement ] on a chassis and to process 
information to an information-storage medium Driving means to which it has a drive motor and 
the aforementioned information processing means is moved along with an information-storage 
medium by the drive of this drive motor the 2nd page section which intersects perpendicularly 
with the 1st page section and this 1st page section — having — the aforementioned 1st page 
section — the end-face section of the aforementioned drive motor — attaching — this drive 
motor — the aforementioned chassis top — holding — the aforementioned 2nd page section — 
the lateral portion of the aforementioned drive motor — alienation — a maintenance means to 
contact the aforementioned chassis while countering heat conduction which conducts the heat 
which intervenes between the 2nd page section of this attachment component, and the lateral 
portion of a drive motor, and is emitted from the aforementioned drive motor on the 
aforementioned chassis — a member 

[Claim 4] The aforementioned heat-conduction member is an information processor given in the 
claim 1 characterized by having the 1/2 or more length of the length of the shaft orientations of 
the aforementioned drive motor, or any 1 term of 3. 

[Claim 5] The aforementioned heat-conduction member is an information processor given in the 
claim 1 characterized by being a web material made from silicon, or any 1 term of 3. 
[Claim 6] The aforementioned drive motor is an information processor given in the claim 1 
characterized by being a DC motor, or any 1 term of 3. 

[Claim 7] The aforementioned maintenance means is an information processor given in the claim 
1 which is sheet metal and is characterized by being fabricated in the shape of L character, or 
any 1 term of 3. 

[Claim 8] The aforementioned maintenance means is an information processor given in the claim 
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1 characterized by being fabricated by dies casting in the shape of L character, or any 1 term of 
3. 

[Claim 9] The aforementioned maintenance means is an information processor given in the claim 
1 characterized by being fabricated by the resin mould in the shape of L character, or any 1 term 
of 3. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram showing the internal configuration of the optical disk unit 
which is the form of 1 operation of this invention. 

[Drawing 2] The perspective diagram which was held at the motor electrode holder and in which 
sending and showing a motor. 

[Drawing 3] Front view which was held at the motor electrode holder and in which sending and 
showing a motor. 

[Drawing 4] Front view showing the maintenance structure of the delivery motor which is the 
form of operation of the 2nd of this invention. 
[Description of Notations] 

1 — Chassis 

2 — Optical disk (information-storage medium) 

4 — Optical head (information processing means) 
14 — Delivery motor (drive motor) 

21 — Motor electrode holder (attachment component), 
21a — Standing-up wall (the 1st page section) 
21b — Bottom wall surface section (the 2nd page section) 
23 — Thermolysis web material (heat-conduction member), 
31 — Maintenance means, 



[Translation done.] 
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(54) DISK ARRAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem such 
that possibility of lowering of performance, reliability, 
etc., of an HAD part caused by generation of heat from 
the inside of a device, is very high in the case of only 
integrating a disk controller and a magnetic disk device, 
although a disk array subsystem with large capacity can 
be formed in a saved space by mounting the disk 
controller and the mag netic disk device in one frame. 
SOLUTION: A magnetic disk controller and the magnetic 
disk device are mounted in one frame and each part is 
cooled efficiently by high density assembly technique 
and high efficiency cooling structure. Thereby, the disk 
array subsystem of large storage capacity is realized in a 
saved floor area. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The control circuit section 8 which controls data transfer with high order equipment 
The dc-battery section 1 0 which supplies the DC power supply for preventing data elimination of 
the DC-power-supply section 9 which supplies the DC power supply to the aforementioned 
control circuit section 8, and the volatile memory which is in the interior of the control circuit 
section 8 at the time of a power failure, the AC power section 1 1 which supplies an AC power to 
the aforementioned DC-power-supply section 9, HDA (HEAD DISK ASSEMMBLY) which 
performs informational record reproduction and an electronic-circuitry substrate It is disk array 
equipment equipped with the above, and is characterized by having arranged the DC-power— 
supply section 9, the control circuit section 8, and the dc-battery section 10 to the front-face 
side of equipment, and having arranged the AC power section 1 1 and two or more HDD-BOX 
units 7 to the equipment rear-face side lengthwise. As arrangement of each device, the AC 
power section 11 and two or more HDD-BOX units 7 may be arranged to the front-face side of 
equipment, and the DC-power-supply section 9, the control circuit section 8, and the dc-battery 
section 10 may be arranged to an equipment rear-face side. 

[Claim 2] Disk array equipment characterized by two or more HDD-BOX units 7a-7d having 
respectively individual cooling air intake in disk array equipment according to claim 1. 
[Claim 3] Disk array equipment characterized by having formed the crevice 22 in disk array 
equipment according to claim 1 between each the control circuit section 8 arranged at the front- 
face side of equipment, the DC-power-supply section 9, and HDD-BOX units [ which have been 
arranged on the equipment rear face / 7a-7d ] tooth back, and using this crevice for the cooling 
air passage of the HDD-BOX units 7a-7c. 

[Claim 4] Disk array equipment characterized by considering as the airstream way which 
separated cooling air passage 21a of the control circuit section 8 and the DC-power-supply 
section 9, and all the HDD-BOX units [ la-Id ] cooling air all [ some or] 21b~21e in disk array 
equipment according to claim 1. 

[Claim 5] Disk array equipment characterized by having covered the dc-battery section 10 with 
the separation wall 23 so that it might not be temperature influenced from the control circuit 
section 8, the DC-power-supply section 9, and the HDD-BOX units 7a~7d, and having arranged 
it on the equipment base in disk array equipment according to claim 1. 

[Claim 6] Disk array equipment characterized by the heat which formed the thermal separation 
wall 24 in control circuit section 8 tooth back and DC-power-supply section 9 tooth back, and 
was generated from the control circuit section 8 and the DC-power-supply section 9 in disk 
array equipment according to claim 1, and the heat generated from the HDD-BOX unit 7 
considering as the structure where it is not affected mutually. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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precisely. 

2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective diagram from the front face of the disk array equipment by this 
invention. 

[Drawing 2] It is a perspective diagram from the rear face of the disk array equipment by this 
invention. 

[Drawing 3] It is a perspective diagram inside the equipment from a front face. 

[Drawing 4] It is the cross section which looked at the disk array equipment of drawing 1 from 

the side. 

[Drawing 5] It is a perspective diagram from the front face of a HDD-BOX unit 
[Description of Notations] 

1 [ — Rear door, ] — A front door, 1a — The cooling air intake of a front door, 2 2a [ — Top 
covering, ] — The cooling air intake of a rear door, 3 — A side cover, 4 4a — The cooling air 
exhaust hole of top covering, 5 — Skirt board (a front/rear), 6 — A side skirt board, 7, 7a, 7b 
and 7c, 7 d — HDD-BOX unit 8 [ — The dc-battery section, 11/ — AC power section, ] — The 
control circuit section, 9 — The DC-power-supply section, 10 12 [ — Air plate, ] — A fan, 13 - 
- A fan, 14a, 14b, 14c, 14d 15 [ — A buffer substrate, 18 / — DC power supply, ] — A canister, 
16 — HDD-BOX, 17 19 [ — Cooling air passage, 22 / — The crevice between the tooth backs 
of the DC-power-supply section, the control circuit section, and a HDD-BOX unit 23 / — A 
separation wall, 24 / — Separation wall. ] — A platter substrate, 20 — A fan, 21a, 21b, 21c, 21d, 
21e 



[Translation done.] 
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(54) DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently radiate heat 
from a laser driver IC 53 having a large heating value, 
and to limit the temperature of the laser driver IC 53 to 
a guaranteed temperature or lower in a disk device 1. 
SOLUTION: The laser driver IC 53 and a movable casing 
55 having the driver attached are connected by heat 
radiating members 81 and 82, a guide bar 63 and an 
optical head feeding mechanism are made of materials i 
having high heat conductivities, and a heat conductive 
sheet 9 is fitted between a top plate 3 and a top cover 
2. Heat from the laser driver IC 53 is transmitted to the 
movable casing 55 by the heat radiating members 81 and 
82, relieved through the guide bar 63 and the optical 
head feeding mechanism to a unit mechanical chassis 62, 
and thus the temperature of the laser driver IC 53 is 
efficiently reduced. Therefore, a temperature in the 
device can be made uniform. Further, by fitting the heat 
conductive sheet between the top cover 2 and the top 
plate 3, heat in the device is efficiently relieved from the 

top plate 3. Thus, the internal temperature of the device is limited to an operation guaranteeing 
temperature, and the highly reliable disk device 1 is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The disk unit characterized by connecting the field which stands face to face against 
the field attached in the substrate of the laser driver IC with which the movable case of the 
aforementioned optical head was equipped in the disk unit characterized by providing the 
following, and the aforementioned movable case by the 1st heat-conduction member The 
chucking mechanism for holding the disk which is a record medium The top plate in which the 
aforementioned chucking mechanism is attached The disk rotation drive for rotating the 
aforementioned disk The sliding mechanism for making the object for the record reproduction for 
recording or reproducing information on the aforementioned disk or the optical head only for 
reproduction, and the aforementioned optical head slide to radial [ of a disk ] 
[Claim 2] The disk unit according to claim 1 characterized by making the 2nd heat-conduction 
member intervene between the heat-conduction member of the above 1st, and the 
aforementioned laser driver IC in the aforementioned thermolysis structure. 
[Claim 3] The disk unit according to claim 1 characterized by between the aforementioned top 
plates being connected with top covering which is wearing the upper surface of equipment by the 
3rd heat-conduction member. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the optical head equipped with the thermolysis structure 
which shows one example of this invention. 

[Drawing 2] The perspective diagram of the optical head carried in the disk unit 
[Drawing 3] The decomposition perspective diagram of a disk unit 

[Drawing 4] The perspective diagram of the top plate equipped with the thermolysis structure 
which shows one example of this invention, and top covering. 

[Drawing 5] The time history of the temperature inside the disk unit at the time of writing. 
[Description of Notations] 

1 [ — A top plate, 4 / — Disk tray, ] — A disk unit, 2 — Top covering, 3 5 [ — Bottom 
covering, 9 / — Heat-conduction sheet (3rd radiator material), ] — An optical head, 6 — The 
mechanism base, 7 31 [ — Laser driver IC ] — A chucking mechanism, 52 — Semiconductor 
laser, 53 54 [ — The circuit board, 57 / — Semiconductor laser anchoring member, ] — An 
objective lens, 55 — A movable case, 56 61 [ — Guide bar, ] — A unit mechanism chassis, 62 - 
- A spindle motor, 63 64 [ — Heat-conduction sheet (2nd radiator material), ] — A motor, 81 — 
Radiator material (1st radiator material), 82 51 1 [ — Bending of the 1st, 812 / — Bending of the 
2nd, 813 / — Bending of the 3rd, 814 / — A salient, 815 / — **** configuration. ] — The 1st 
sliding bearing, 512 — The 2nd sliding bearing, 811 



[Translation done.] 
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(54) DISK DEVICE 
(57)Abstract: 

PURPOSE: To prohibit an excess temp, rise by forming 
the front surfaces and rear surfaces of HDD boxes as 
openings and packaging the same HDD boxes packaged 
with fans to force cooling air to ascending currents by 
combining two units, upper and lower, as a pair. 
CONSTITUTION: The rear surfaces and front surfaces 
of the HDD box units 6 are formed as the openings and 
force blasting structures, such as fans are so adopted 
that the cooling air is forced to the upward currents 
through these openings. The units 6-1 to 6-2 are 
packaged by making two units, upper and lower, of the 
units 6 as a pair. The units 6-1, 6-2 are combined as 
one set and another one set of the 6-3, 6-4 are installed 
by providing the rear surfaces with a spacing 7. Further, 
the units 6-5 to 6-8 are packaged in the upper parts of 
the units 6-1 to 6-4. After dust is removed from the 
cooling air 9-1 by a filter, the cooling air is guided to an 
air plate 8-1 to cool the parts packaged in the unit 6-1, 
the cooling air flows out of the upper aperture. The 
outflow air 9-1 flows into the unit 6-2 and cools the unit 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] One set or two or more sets of the canisters which consist of the electronic-circuitry 
section which controls HDA and HDA which perform informational record and reproduction The 
buffer package of one sheet or two or more sheets which transmits the information on a canister 
and high order equipment, The bracket for carrying out support fixation of the substrate which 
has arranged the connector for the power supply which supplies electric power to a canister, a 
buffer package, and a fan, the fan who cools each aforementioned device, and the electric 
connection between each aforementioned device which contains a fan further, and these (HDD 
BOX is called below.) Two sets constituted or two or more sets of HDD of even number BOX 
unit HDD One set or two or more sets of the main power supplies which supply electric power to 
the power supply in a BOX unit HDD Monitor package of one sheet or two or more sheets for 
transmitting the condition-monitoring signal of each [ in a BOX unit ] device to high order 
equipment The cables which connect each aforementioned device Cooling air intake the disk unit 
equipped with the above — it is — HDD The same HDD which mounted the fan so that the 
undersurface and the upper surface of BOX might be used as opening and cooling air might 
serve as a upflow two BOX units — the upper and lower sides — as a pair — mounting — a 
cooling air duct system — HDD of the cooling air intake of the aforementioned door to two 
upper and lower sides a BOX unit — a passage — the aforementioned top covering — it is 
characterized by constituting by the exhaust air hole 

[Claim 2] It sets to a claim 1 and is the same HDD. The upper and lower sides are mounted for 
two BOX units as a pair, and it is one HDD. It is HDD of another side at the time of fan failure of 
a BOX unit They are both HDD by the fan of a BOX unit. Disk unit characterized by considering 
as the composition which cools BOX unit internal-organs parts. 

[Claim 3] HDD which made two upper and lower sides the pair in the claim 1 Disk unit which 
makes a BOX unit 1 set and is characterized by having arranged 1 set in the front face of 
equipment, having arranged 1 more set on the equipment rear face, and preparing an about 50— 
150mm crevice between the tooth backs of each class. 

[Claim 4] It sets to a claim 3 and is HDD according to claim 2. In the upper part of 2 sets of BOX 
units 2 more sets of HDD A BOX unit is arranged. HDD of 2 sets of lower parts It is HDD of the 
cooling air intake of the aforementioned door to two upper and lower sides about a BOX unit 
cooling air duct system. It passes along a BOX unit and is HDD of 2 sets of upper parts. The 
about 50-1 50mm crevice prepared between the tooth backs of each class of a BOX unit is made 
into a jet pipe. The exhaust air hole of the aforementioned top covering constitutes, and it is 
HDD of 2 sets of upper parts. It is HDD of the cooling air intake of the aforementioned door to 
two upper and lower sides about- a BOX unit cooling air duct system. Disk unit characterized by 
constituting by the exhaust air hole of the aforementioned top covering through a BOX unit. 
[Claim 5] It sets to a claim 4 and is HDD of 2 sets of lower parts. HDD of a BOX unit cooling air 
duct system and 2 sets of upper parts It considers as equipment fixation and the member which 
separates a BOX unit cooling air duct system is HDD of 2 sets of lower parts, and 2 sets of 
upper parts. A BOX unit is a disk unit characterized by considering as the same article. 
[Claim 6] The claim 1 characterized by providing the following HDD A BOX unit is one set or two 



http://www4.ipdl jpo.go jp/cgi-bin/tran_web.cgi_ejje?u=http%3A%2F%2Fwww6.ipdl jp... 2003/1 1 /\ 0 



2/2 s<— v 



or more sets of canisters. The buffer package of one sheet or two or more sheets It is HDD 
about the power supply which supplies electric power to a canister, a buffer package, and a fan. 
It mounts free [ attachment and detachment ] from the front face of BOX, and is fan 
****************** ** ****** ** ******. . ****************(4)****************d e |ta**** 

****************** ** ****** ** ** ** ****** b ************** m ****************** [ ** 
** ****** ** ********** team ** ******** % ** ** **** 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective diagram from the front face of the disk unit by this invention. 
[Drawing 2] It is a perspective diagram inside the equipment from a front face. 
[Drawing 3] HDD It is a perspective diagram from the front face of a BOX unit 
[Description of Notations] 

1 [ — A power supply, 15 ] — A door, 14 2 — Side cover, 3 [ 5 / A BOX unit, 7 — HDD The 
crevice between BOX unit tooth backs,, 8 — Air plate, 9 — Cooling air, 10 / BOX, 12 — A 
buffer package, 13 — Fan, / — A canister 1 1 — HDD / — A skirt board (side), 6 — HDD ] — 
Top covering, 4 — Skirt board (a front/rear 



[Translation done.] 
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CtftWatU «E^h3.a:tyb«a«T*©»a 

\z\z, &&<DyT>&m*$nx&K>mim\±is&x® 
zmmwmz'&zfflwmft&mi'X^z. 

[0 0 0 3] 

7 >a*aprr* tm<D7 7 >*mm®fc2i* 

[0 0 0 4] 

mm&MVrrz>fctb<z>^m] hdd b 

J:^yT>^^^bfc|5l-(7)HDD BOXazy h2 
M-hT«tLT^il, -^HDD BOXaz 
^hC0^r>^^v M0HDD BOXan^hW 
77>iaot»HDD BOXaa^ h^gUa 
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riassiBgaffi^ fcsisasgB&MfcfiEBU itr 

j^HDDBOXlL-ty V2U<D±.mz. fc5 2;j&CDHD 
D BOXJ-Z^ h^SIt* T&2&LCDHDD BO 
X3-~y h##£^8^<h±8B22a<DHDD BOX 

[0 0 0 5] 

[fftSl m-VHDD BOXa-yh2#&±T€» 
tl/T*SU -^0HDDBOXaZ7hO77>^ 

5k*cohdd Boxazy bftm&&*#m'*mf& 

tL1t. X. ±T2M^il/fcHDD BOXaZy 

t)P2!0HDD BOX^Ln^h^EgU T8&2i|a 
©HDD BOXazy h?Mffift*B*&J:*2tta> 
HDD BO xaa y h «t 

DD BOXaaj; h^l^-fnttit. 
[0 0 0 6] 

[0007] HiiucKQic^d^x^ttacDiirBf^ 

2 # % 3 a £*rr£ h y^W- 3 OTR 

>h/U7) 4#> fc&fctt**-h (IMF) 5**45- 

^wtitsnrn*, EBrt<0««®tfmi£ftfcj;-3 

[0 0 0 8] 02I1 01OK71. 
hy^*/t— 3, — h (7D>h/U7) 4, X# 

HDD BOXaa^ h 6^^<i:» KBAffKlieBUfc 
HDD BOXa'7 h 6 - 1^6-8$ai/W*. 
HDD BOXaay h 6ttfBSWfcLXEI^LT*D, 
B*»CO^TttH3ICT«je"r-6. HDD BOXaa 

IC&SI-LTH*. ^MibfcHDD BOXaayh6tt 
lT2^^<hLTHDD BOXaayN6-l-6 
-2&mmTZ>o X. ffimi-rzHDD BOXa-yh 



(3) MPF8-1 24 37 5 

6-1^6-2£llU:U J^«IC t> 3 lfecDHDD 
BOXaa^h6-3-6-4$HDD BOXaa^ 
h6- 1~6- 2 5 0-1 5 Ommgg 

oRm7*KttT«grr*. ®- MxSu^&ohd 

D Boxaay h6- i-*6-40>±8Sfc. l^«»ct> 
5 2&CDHDD BOXaa7h6-5-6-8^i 
-T-S* — *, HDD BOXaay b<D&U<OT&\Z\t 
81Be«fitLTX7^I/- h 8 - 1 ~ 8 - 4 fclfctt 
»TVi*. fif5ft®ttW0ftflI&HDD BOXaay 
2(7 h6- l-6-2CDmtCOV^TiJi^-r^o FTlfcKW 

^n^K^p i aio»5i$n/t»aiffi»9 - 1 \mm 
K&p i a©rt«fcKtt&ti&H^snr^ft^7-f ;w 

^fcJ:DMI**l»asnfc«, X77 r l/-h8- 1 
rtStiTHDD BOxaayh6-loTiSP*^ 

^AIHDD BOXa-7 h6-lrt«*B«iB£» 
2PLjfc&HDD BOXaa7h6- 1 co±fiRHPJ:D 
HDD BOXrt->y h6- KDlMDJ: 
0«Wbfc»«ia«9- lttHDD BOXa-yh6 

-2©TOTP^e»IAlHDD BOXaa^ h 6 - 
a? 2rt^M^^l^HDD BOXa-7 h 6 
- 2©±g&§|PJ;Difctfi*r*. HDD BOXaayh 
6-2 ©±ffilBP<fc 0^tfib^«^9~ 11117^ 
l/-F8-3£J:oT£B©+*fc*rt;*n. HDD 
BOX az yh6-5~6-8tf>2 ^coWMP^ fc m^ffz 

5 0-15 0wmm<Dmffl7&Jc%-Vby*7%rt—3lZ 

»ttstt&»Stft3 a«to^$n-s. HDD BOX 

h6-3 — 6-40D«l©?&aittHDD BOXa 
Zyh6-l-6-2<h^T^o #ClCHDD BO 
XZL- y h6-5 — 6-6 (Dm&tftmiZ^^Tf&ty-? 
30 -5. KTllC&tffctt&K&Pl a<t0ffi§l$nfc^ 
£&9-3fcJ:iifrSB«»Pl aCDrt«»C»ttenfcBI^$ 

1/— h8-3(C^f^^nTHDD BOXa"7 h 6 - 
5(DTOTP^f»^Aim HDD BOXa-^h 

6 - 1 -6 - 2 0^i:^l:btHDDBOXa- y 
h6-5-6-6 <Dto&mmm&&ftmVlt'&HDD 
BOXaay h6-6©±«WPJ;D9KfflU hy^ 

/^-3fcKi*6nfc#&ft3 aiDi^n^). hdd 

BOXazy h 6 - 7 ~~ 6 - 8 <Dm<Dtfim$HDD 
40 BOXaay h 6 - 5-6 - 6 tmmX&Z>. 

[0 0 0 9] HDD BOXZL-y h6<D&m 

l^T&£o HDD BOXa-yh6llH 1f^Of2 

ffi&OUZ**-*? 1 0^1~8-^co^(h$n^ffi 
BOX1 l<Df&m**>m%L&&\zm 

5. MtCte, 10, 
2 > 77>13 Kj&^r* 1 - 2 frCD^M 1 4 
50 n^5o HDD BOX1 lOilCll 1 
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8-124 3 7 5 
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1 5£^&LTV>£. HDD BOX1 

2, till 4(D^g§^^I-r^^<D±#i5S 
* 7r>13 3 «*S LTVi 

[0 0 10] 

[&W<D%im *«Wfc.fcntf, HDD BOXOT1 

£^&Lfcl?g— ©HDD BOXa-7h2^±T^ 
ft£l/T£3&U — ^©HDD BOXrL--/h<D^r 

>StNtft W0HDD BOxa-7 hcD^r 

^T^COHDD BOXa--y bftm&fo&ft&V. 

mmteum±&&m±Tzm&i.LvrczL£\z&-oT, h 

m-<DHDD Boxa-^ hsmtixtmsii 
mm\z. t)?i^smii:£isu mhdd b 

OXa-'y h 2£fi<Z)-k§BI;i> t)^ 2MOHDD BOX 20 WL. 



Mi:±l$2m0^tf-8^(DHDD BOXi-y 

imw<nmmumn 

[si] *«(Bfcj:s^x^«ia©aaa!^ecD««H 
[^2] ®m&%<o&mfc®<ommv%>*. 

[03] HDD BOXa-yh0i»60«? 

2— WH*/t- , 3 - h^:/ 

#/t— , 4-X#-b (7D>h/iJ7) , 5 
CiM H) > 6 —HDD BOXa-yK 
7 •••HDD BOXa-yhf®K©M, 8-X7:/ 
K 9 -»SJ£a> 1 0 ~x 

^ 1 1 •••HDD BOX, 12-Ay7rW 
— 13-77X 14-11, 15-1 



[01] 



[02] 
E 2 
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(5) *OT*F8- 1 2 4 3 7 5 

El 3 
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